12 coronary arteries is the leading cause of death in the United States. Significant disease of this type is found at necropsy in three fourths of the adults examined.' It is generally agreed that present medical treatment is inadequate to cope with this problem in a curative sense. Hence various indirect and direct surgical approaches have been devised in an effort to increase myocardial blood supply with the hope of reducing the morbiditv and mortality arising from coronary atherosclerosis. 2 Recently, direct surgical procedures have become favored by some surgeons who have associated themselves with the problem. 3' 4 These procedures include (1) replacement of the occluded arterial segments with autogenous or artificial grafts, (2) Methods Fift-y human hearts were obtained at random during necropsy 1 to 18 hours after death from various diseases. Each heart was separated from the heart-lung block by dividing the aorta and pulmonary arterv about 5 cm. above their valves. The pulmonary veins were similarly divided at the pulmonary hila after examination of the left atrium had been completed. The inferior and superior venae cavae were also divided at the time of removal of the heart-lung block. The aorta was then trimmed away to about 1 to 2 cm. above the level of the coronarv ostia after making certain that no congenitally abnormal ostia were present superiorly. ' The heart was next impaled on two radiolucent Lucite spikes; the respective coronary ostia were identified and 5 ml. of 85 per cent methylglucamine diatrizoate (Cardiografin) * was injected manually into each via a tapered cannula on the end of a 10-ml. syringe. Hemostats were then placed on the proximal 0.5 cm. of ea-ch main right and left coronary artery, and the heart was suspended above an x-ray cassette. Roentgenographic exposures were made by means of a conventional machine and a focal-film distance of 53 inches (135 cm.). The exposure time employed Froim-the coronary arteriograms the degree of nonfocal and focal atherosclerotic narrowing was estimiiated in each case by the saume systemii of grading, that is, 1, 2, 3, 3+, and 4. Whenever possible, the arteries were arbitrarily divided into the same 16 segments as previosuly described.
Whenever inarked discrepancies between the pathologic and roentgenographbic miethods of grading were observed, the coronary artery in question was re-examined to conifirnm or deny the original estimate concerning the degree of lumiinal stenosis oi occlusioin present; in nf) instan-ce was significant disparity from the original estimation found on re-examination ( fig. 6) per cent it amounted to two or more grades.
In the 89 instances of focal disease the severity of the occlusive disease was underestimated 76 times-in 26 per cent by one grade and in 74 per cent by two or more grades. In the three instances of overestimation of severity the error amounted to only one grade.
The accuracy of estimation of nonfocal coronary luminal stenosis by arteriograms according to individual segments is represented graphically in figure 7 for 12 of the possible 16 segments. The other four segments, namely, the mid and distal right marginal branch and the mid and distal right posterior descending branch, were purposely omitted because of their lack of importance from a clinical viewpoint.
Discussion
The only study found in the literature in which estimation of coronary luminal disease Circulation, Volume XXVI, December 1962 by arteriography was checked by actual inspection of the vessels was that of Lemmon and co-workers7 in which they obtained "essential agreement and good correlation" in eight of 13 cases (62 per cent). This agrees closely with our 61 per cent for nonfocal luminal stenosis; however, this agreement obviously is little more than coincidence when one considers the difference in method and sample size in the respective studies. It is also apparent that the incidence of minimal occlusive disease (grade 1) was a significant factor in the better correlative values obtained for nonfocal than for focal disease.
A limiting factor and possible cause for error when evaluating the results of this type of study, particularly when estimating focal disease by arteriograms, is present in the definition of segmental limits, that is, proximal, middle, and distal, in each major coronary EUSTERMAN ET AL.
artery. We can say only that we realized this difficulty from the start and made every effort to be as accurate as possible in defining segmental limits both on gross inspection and on estimating luminal disease by arteriography.
Another limiting factor was the necessity for applying hemostats to the proximal portion of the right main and left main coronary arteries to prevent reflux of contrast medium. The limited time (about 10 minutes) available for injecting the hearts and making roentgenograms in two planes prevented the use of careful placement of two "stick" ligatures; this was tried early in the study but not only proved too time-consuming but also provided a possible source 
